recorded earlier. The method, however, is not very effective as Sheiner et al [16] have shown. A Delta check method, [4] controlled by a computer, discovered only 50% of mis- [5] labelled specimens. On the other hand only 10% of the data [6] suspected of being mislabelled were in fact wrongly [7] identified. The second approach is based on the biochemical [8] individuality characterising a healthy, or a sick person unequivocally, if a sufficient number of tests is performed. [9] Young and his co-workers [17] have recently demonstrated [101 that the identity is reflected by multivariate data of biochemical test profiles. Profiles of individual samples were graphically displayed as computer-drawn faces and they [11] conclude from their experience the following: "Discriminant functions can be used to detect mislabelled specimens in [12] research studies and potentially in the clinical laboratory to detect misidentified samples from patients". Obviously this will not be a practicable method for sample identification in [13] our laboratories. But reflecting on the coherence of individuality and identification may be worth while.
Introduction
The automation of titrations has along history, but since the introduction of digital computers into laboratories interest in and the possibilities of automation have significantly increased. Johansson [1, 2] developed software packages for the calculation of concentration and equilibrium constant data from acid-base titration curves. Leggett [3] connected an automatic burette to a microprocessor and controlled the addition of the titrant to the solution. Similar systems were developed by Firstenberg [4] , Betteridge et al [5] , Nowogrocki [6] and recently Gampp, Maeder, Zuherbiikler and Kaden [7 ] . This system is used for the titration of acid mixtures. The protonation constants of the conjugated bases were determined by additional titration of the solution of the single acids.
In the course of the work reported here, the automatic titration system was constructed from commercially available units. The system could be used to carry out titrations of mixtures and to calculate equivalency points, equilibrium constants and to print out results and record the titration curves.
Titration system
The block scheme of the titration system can be seen in Figure 1 (EMG 79845, Hungary) was used to connect the impulse burette and the calculator.
The operation of the system for acid-base titrations is as follows. During the titration the calculator calculates the volume of the next titrant fraction from the value of the pH change using a given mathematical function and gives the command to the burette for a proper number of impulses. 0.001 ml titrant is delivered at each impulse. After the addition of the titrant,.the solution is allowed to equilibrate and a command is given to store the measured pH value. The titration is continued until the burette is empty (10 ml).
Finally, the evaluation process starts.
As mentioned earlier, there is an interface unit between the calculator and the burette which can be seen in Figure 2 . The original unit was extended with a home-made coupling board to facilitate the above mentioned operations. This board consists of an address decoding and a command receiving section. When the command comes from the calculator for an impulse the "BUS IFC A" gives the address of the assigned peripheral. When the address is recognised and resignalled in the decoding section of the coupling board, the "BUS IFC A" directs the valid message to the proper bus line. Thus, the command receiving part of the coupling board closes the electric circuit of the impulse burette and in this way, an impulse or a series of impulses is delivered.
The software
The block scheme of the controlling program can be seen in Figure 3 . First, a command is given to measure the pH of the solution. Approximately 30 measurements are averaged in every 5 seconds. After the measurement, a V k volume portion of the titrant is added. The titrant volume fractions are summed and when the sum is equal to the total volume of the burette, V b, the titration is stopped and the evaluation process as well as the recording of the titration curve are started. As long as the sum of the volume fractions added is less than V b, the calculated new titrant fraction is added.
After a certain period T, the pH is measured followed by a second period of time T and another pH measurement. If the difference between the two successive measurements is less than e, the second value is accepted and stored. If the difference is larger than e, another period of time T is allowed to pass and the measurement is repeated until the prescribed conditions prevail and then the last pH value is accepted.
In the next step, the actual slope of the titration curve and the next volume fraction of the titrant derived from the slope are calculated according to the following equation: V i=V kexp 3 If Vi<0.001 ml, then 0.001 ml will be delivered and the summation step follows.
During the titration of strong acids, or the titration of a mixture of a strong and weak acids, the calculated actual /pH/AV values can be printed "out and the equivalency points can be easily determined. The titration process can be stopped at the maximum value and the concentrations can be calculated when the difference of the logarithms of the constants is greater than 4. Using another program the protonation constants of the acids can also be calculated.
To calculate the amounts of two acids with closely similar protonation constants, the usual methods-as discussed above cannot be used. This is the case when a mixture of formic and acetic acid is to be titrated ( Figure   4 ). 
Results and discussion
The titration curve obtained by titrating a mixture of formic and acetic acid can be seen in Figure 4 . Using the data points of the titration curve, the following calculation procedure was used. Firstly, the second equivalency point and the corresponding titrant volume (Vm) were calculated from the position of the inflection point. Using equation (2) in the solid-phase reagent between the radio-labelled antigen and the antigen in the sample. The amount of radio-labelled antigen bound to the solid-phase reagent is inversely proportional to the amount of antigen in the sample. As the solid-phase reagent contains ferric oxide particles, the solidphase bound antigen is retained by activated magnets and the unbound antigen removed to waste. When the magnetic field is removed, the bound radio-labelled antigen is released for measurement in a gamma counter. As the analyser is online to a laboratory computer, the results of both T4 and Ta-uptake tests on each serum sample are fed directly to the computer which then calculates the free thyroxine index (FTI) and prints the final report. The reagents for these analyses were originally purchased from Technia, however the company has ceased to operate and all kits are now supplied by Technicon. All results referred to in this paper were obtained using the latter kits.
